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V.— THE FOURTH PLAY IN THE TETRALOGY. 

The recent 1 publication of a papyrus containing, among other 
things, a fragment of a lost play of Euripides, has led to a discus- 
sion of the question whether Euripides did not write dramas, or at 
least one drama, based upon occurrences of private life, to take the 
place of a satyr-drama. Apropos of this discussion I purpose to 
investigate the nature and the metrical structure of the two extant 
dramas which occupy the fourth place in a tetralogy — the Cyclops 2 
and the Alcestis. 

I. The iambic trimeter of the satyr-drama proper, as exhibited in 
the Cyclops, presents nothing peculiar ; that is to say, each of its 
features is found either in the tragic or in the comic trimeters. 
But it does not admit all the comic licenses, and yet certain portions 
of the play approach more nearly to the comic than to the tragic 
form. Other portions, however, conform rigorously to the tragic 
restrictions. For convenience, although they are well known to 
all, I shall briefly state the chief points in which the comic differs 
from the tragic trimeter, (i) Resolutions of the Mais are not sub- 
ject to the same limitations. (2) Elision and crasis are less 
restricted. (3) Comedy prefers liveliness, and hence does not 
allow quantity by the weak position. '4) It admits a (so-called) 
dactyl in the fifth place. (5) It admits the anapaest not only in 
the first place, but also in the next four places. (6) It frequently 
neglects caesura. (7) It disregards the Porsonic law. Let us 
now see how it is with the Cyclops. (1) Resolutions do not 
materially differ from those of the later Euripidean tragedy. (2) 
The same is true of elision and crasis. (3) Quantity by weak 
position is admitted, but more sparingly, perhaps, than in tragedy. 
(4) The dactyl is not tolerated in the fifth place. (5) The anapaest 
is sparingly employed in all the places but the last. This point 
demands a brief discussion. Disregarding the anapaest in the first 

1 For a notice of the papyrus, and the discussion based upon it, see the report 
of the Rheinisches Museum and the Revue de Philologie in this Journal, present 
number. 

2 In giving names of plays, I employ the Latin form ; otherwise, I transcribe 
the Greek. 
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place and in proper names in any place (tragic privileges), we find 
from Dindorf 's text the following results : (a) In the second place 
six instances of anapaest: vv. 272, 546, 562, 588, 647, 684. In 
v. 260 there was an instance of it which Heath removed. Dindorf 
accepts the emendation, and yet in his De Metris Scenicorum he 
counts this among the examples of anapaest quae certa haberi pos- 
sint. The example also in v. 546 is by no means certain, flapcun, 
'passing by,' for napcuv, ' coming up' (a very familiar sense) is surely 
unnecessary. In v. 334 one reading gives an anapaest, but the 
passage is doubtful, (b) In the third foot we find only one example 
(v. 234), which should perhaps be removed by writing igeypodvTo 
for tgefopodvTo, as in Troad. 647, where occurs dastp poo pyjv. (c) 
In the fourth place occur five examples: vv. 154, 232, 558, 560, 566. 
Three of these are p.d AC aXX' {bis) and pa 4'" °«. (d) In the fifth 
place occur five examples : vv. 242, 274, 582, 637, 646. Now in 
the entire play there are 588 iambic trimeters. Of these, Odysseus, 
sustaining the reputation of xpdraXov, utters 232. For a reason given 
below I leave these out of the count. Omitting only the example 
in v. 260 — the only example in a speech of Odysseus — I here present 
a comparative view of the remaining 356 trimeters and the first 356 
trimeters of Aristoph. Aves : 

Anapaest in 2nd, 3rd, 4th, 5th. Dactyl in 5th. 
Cyclops ... 6, 1, 5, 5, ... o 

Aves ... 55. 9, 16, 14, ... 10 

It is needless to comment on this disparity. 

(6) The comic verse frequendy dispenses with main caesura. 
In the Cyclops, on the contrary, there is no trimeter without a main 
caesura of some sort or other. As this proposition may seem bold, 
I shall examine all the apparent instances of neglected caesura. 1 

1 In Dindorfs text we find : 



(a) 9 

32 

94 

229 

252 

288 

304 
321 

423 
427 
450 



ov fia Af , ewel nal anvX | iSeil-a BaK^i'o 
Kai vvv ra Trpoarax^kvr' J avayicaiuc ix u 
aXK TJrrvxot yiyvecd', | lv' eKirv&cjjue^a 
virb roil ; t'lq kg gov upar' \ STTvKTevo'ev, ytpov 
a2.hu irpbg avrpa ravr' ] atyiicovro gsvoi 
fii) rXijg Trpbg avrpa ravr' j a<ptyftsvovQ ^evovg 
akiQ (?£ Hpi&nov yaV | ixfipuo' 'E/l/ld<5a 
ovk old* 071 Zevg her* | sftov upeujcuv #edf 
Kal (?i? Trpbg £<5df elprr' ■ | eya 6" eTreyxiuv 
Giyriy ffe c&Gai Ka/i\ \ hav fiov'Arj, #fAw 
7r<5f fiat ; o~o<pov rot a* bvr* j anovofisv traAai 
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(«) In all the eighteen examples of the first group (a) in the 
foot-note, we have diaeresis with elision at the end of the third foot, 
i. e. quasi-caesura. I have shown in an article on Elision, Trans- 
actions Am. Phil. Assoc, for 1879, that quasi-caesura must be 
recognized as a valid substitute for main caesura. 

(b~) In the next group {b) it will be observed that there is a 
caesura in the third foot and also diaeresis at its end, the sense 
seeming to indicate the diaeresis as the place for a pause. . But the 
Maiq of the third foot is in every instance resolved. Now, the 
effect of a resolved Maiz is almost to force the reciter to pass 
quickly on to the next foot; and, although a punctuation point 
sometimes immediately follows, the sense does not demand an 
actual pause, but sometimes rather the contrary, as in v. 28, via vioi, 
and in v. 203, r( rdds; Tig y pa#i>[j.ta; In this verse all the points 
lose their pause in the same way. Whether this explanation 
appears satisfactory or not, the phenomenon is a common one in 
the tragedies of Euripides, where a verse entirely without main 
caesura is almost unknown. In such verses the caesura is not a 
pause at all, but serves as a vinculum to hold the two members 

545 : rl dfjra tov upaTijp' | otuo-SH: fiov Ti&r/g 

555 : val fid Ai\ hirei fiov fqrf | hpdv bvTog naTuov 

561 : anofivKreov 6k cot y\ | birwg "X-qtyei melv 

586: val fid Ai', bv dpnd^o y' \ iya 'a tov AapSdvov 

600 : Xapirpbv -Kvpuaag bfifi' | WKaXhax® 7 ]^' aital- 

668: OTadelg fdpayyog rijoS | kvapfidau x^P a C 

(&) 6 : evditjiog o~& | ttoSI TrapoGTrajr^g yey&g 

28 : vepovai firftA. | via vkoi -KetyvKOTsg 

88 : revxv 'pipovai | neva, ftopdg tcexpqfievot 

99 : tj xptff" 1 i Bpo/itov | tt67iiv eoiypev zofia'keiv 

160: x a ^ tov datcbv | fiovov ea to xpvviov 

203 : avexe, Trdpexe, rl | T&de ; Tig q padvfila 

343 : Trvp KaX naTptiov | t66s \k^rjrd #' bg tyaag 

549 : Ovtiv • x®P lv <W I Tlva ^afluv a' siraivioo 

511'' <*>£ k^kvevaa I fidyig' anparog rj x^P l Q 

695 : el fifj a' fcaipuv \ <fi6vov eTifiuprjodfiriv 

700: ttoXvv ■Sa'AaGGri | xp^vov evaiopovfievov 

(<■) 11 : eirel yap "Spa | aot yevog Hvpar/viKov 

182: Tyv TrpodoTiv ?; Tovg j dv'Aanovg Tovg izoiKt^ovg 

213: Kal TaoTpa KaX tov | 'ilpiwva depicofiai 

250: to. Kaiva y' en to)v j r/tidSw, & d£o~TroTa 

261 : SE. eya ; Kanog yap | k^SkoC. 

OA. el ipevdofiai 

341 : oil iravcofiai Spiiv | ev naTecsdiov re ai 

(d) 7: '"EyaiTiadov 'niav fieor)v -devisv Sopi. 
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of the verse together. (See article on Caesura, Trans. Am. Phil. 
Assoc, 1879.) 

(c) The examples in the third group (V) are like those in the 
second, in so far as the caesura is not a pause; but there is no 
diaeresis in the middle of the verse, and so the resolved Mais is not 
necessary. In the paper on Caesura just referred to I have shown 
that caesura between the article and its noun, as in vv. 182, 213, 
250, is much better than no caesura at all. But it is extremely rare 
when the article, especially in a proclitic form, immediately precedes 
its noun. But that even then the caesura is of some value is shown 
by the fact that the article even in a proclitic form may stand at the 
end of a verse when its noun is at the beginning of the next, as 
Philoct. 263-4: 

<I>iXiixTrj-r t s, b\ of 
divan <npo~r t jin xri. 

So other proclitics, as si (Oed. Col. 993, Trach. 462), and ws (Oed. 
Col. 1 1 30, S. Elect. 1309) may stand at the verse end. I have also 
shown that caesura may fall before an enclitic as in v. 11; and 
many examples may be produced where we should even expect a 
pause before an enclitic, whether at caesura or not, one instance 
occurring in this play, v. 676 : 

6 s&vos, 1v dp>1a>s £xfid&7js, ix d-adiXerrev. 

When st> is placed after the word which it modifies, as in v. 341, 
it must be read with a certain emphasis which causes a slight sus- 
pense just before it, and the caesura at that point is found occa- 
sionally in tragedy (see Aesch. Theb. 375, Suppl. 454, Agam. 934, 
Eumen. 87; Soph. Ajax 18, 95, 1252, Antig. 166, 723, Oed. Rex 
626, 1066, Oed. Col. 1489, Philoct. 503; Eur. Hippol. 313, Hec. 
253, Bacch. 49, Frag. 284, v. 16, 611. 

(d) Finally, v. 7, as it appears in Dindorf's text, is entirely with- 
out caesura. But in the MSS. it is : 

! 'EyxiXadov iriav | is piarjv ftevcbv dopl. 

Elmsley first omitted is, for what reason I do not know. I see no 
difficulty in the preposition on its own account ; in fact we have the 
same use of it elsewhere, as in Aristoph. Nub. 549: KXiiov h'natcf is 

■njv yacrripa ; and metrically there is no trouble, for Euripides 

would not hesitate to allow Seilenos to make synizesis in hiav. If 
it were necessary, I should prefer to read 1 short (considering the 
relationship of Ma to fcus) ; but there is no occasion for this. 



THE FOURTH PLAY IN THE TETRALOGY. 191 

I think I have shown that there is no verse in the Cyclops abso- 
lutely without main caesura, that is, no such verse as Aves 200 : 

idiSa^a rrjV ipurAp $uvchv ~oXbv ypovov t 

which is a very common thing in comedy. But the tragic licenses 
are more frequent than in tragedy itself. 

(7) No attention whatever is paid to the Porsonic law in comedy. 
In the Cyclops we find only the following exceptions: 120: 

obdsts I obdevoq ; 2IO: bjiwv [ zu> $u/.u> ; 304 : kyfjfiuid | 'ElXdSa; 
331 : ovdiv I /10c [jJks! ; 639: obx olS" | I? Srou ; 664: . . . ;i.(Xtz£ ;j.oi 
Tovfi", I w Kir/.Amt}i ; 672: tibSsiq a | rjdtxs'. ; 681: xozipas | rjjc % S P°S ', 
682 : abzfj I Tfi Tzkrpq. — nine in all. The break after obdsis and obS&v, 
as in 120, 331, is found in tragedy. The one in 331 is excused also 
by the enclitic. In 304, 639, 664, 672, the offense is mitigated by 
elision. The only full violations are in vv. 681 and 682. Only one 
example (v. 304) occurs in any speech of Odysseus, and it is one 
of those excused by elision, — an influence of elision not by any 
means unknown to tragedy. (See my paper on Elision above 
referred to.) 

It has been repeatedly pointed out that in the more serious por- 
tions of the satyr-drama the metre assumes the tragic form. This 
and more is true. The somewhat refined characters (there is only 
one such in the Cyclops) employ under all circumstances the tragic 
form. Odysseus in no instance, if Heath's emendation of v. 260 is 
accepted, disregards the restrictions of tragedy. (And, by the way, 
v. 260 occurs in a serious scene.) Hence we see that a fragment 's 
presenting the tragic form is no proof that it belongs to a tragedy. 

II. The Alcestis, not only according to ancient testimony, but 
also as is shown by internal evidence, occupied the fourth place in 
a tetralogy. It is, however, composed in the pure tragic metre 
throughout. But this does not make it a tragedy. There is not a 
passage in it (with one barely possible exception) of so comic a 
character that it would, even had it been in the Cyclops, have 
admitted any comic license. The characters are all of a serious 
and elevated order with the exception of one, — Herakles ; and he 
combines two opposite qualities. The nobler quality predominates 
in all the scenes in which he appears, except where he discourses 
to the servant on the brevity and uncertainty of human life and 
fortunes ; and also here he means to be serious. Even when he 
says, 

dsup' e'/W, <j~wc; wj y.ai oo<pu)Ts'pot; yivri, 
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he was no doubt as much surprised, as the spectators were amused, 
at the terror of the trembling servant. But even if Herakles had 
meant to be comic, Euripides would hardly have lent him the aid 
of comic metre, when all the rest of the play was tragic in form. 
The air of refinement, therefore, which envelops the characters and 
pervades the whole story excluded the comic structure from this 
play. But did this tone of refinement make the play a tragedy? 
Here again I must answer in the negative. Weil, in his discussion 
of the new fragment, says (Revue de Philologie, 1880, p. 4) : " Dans 
YAlceste l'element tragique domine, l'heroine est le modele du plus 
noble devoument conjugal : c'est une tragedie, et le choeur, qui 
partout donne le ton a la piece et en etablit le milieu moral, ne 
ressemble en rien a un choeur de satyres," etc. But he certainly 
does not use the word ' tragedy ' in its strict sense. I repeat, it is 
not a tragedy, nor is it to be judged and criticised as a tragedy. 
The tragic element, apart from the style, which is adapted to the 
characters, is fully as great and in one particular much greater in 
the Cyclops. In fact the satyr-drama is a modification of the 
antique tragedy. In this play Odysseus, emerging from the loath- 
some den of Polyphemos, describes the dire preparations made by 
the one-eyed monster, and continues : 

And when the God-detested cook of Hell 
Had all things ready, of my comrades, twain 
He seized and slaughtered in a sort of rhythm, 
The one into a cauldron's brazen gulf; 
The other grasping quickly by the heel, 
His head he dashed against the rocky cliff's 
Projecting point, and scattered forth his brains; 
And laying to with greedy knife, the flesh 
He puts to roast upon the fire ; the limbs 
He casts into the cauldron's seething pool. 

Then follows the description of a hideously repulsive scene, from 
which the poet brings us back to the ordinary current of the action 
through an account of the plans laid by Odysseus for the destruc- 
tion of the monster. Now, in respect to this tragic element, what 
are the differences between this play and the Alcestis ? Simply 
these : In the Cyclops the tragic element is really tragic, but loses 
much of its effect, partly because it concerns persons who are 
secondary in the play and take no part in the dialogue ; and partly 
from the fact that, first, all the spectators were already familiar with 
the calamity, since it is detailed in the Odyssey ; and, secondly, the 
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approaching catastrophe is not elaborated, but is simply narrated 
in a single speech. In the Alcestis, on the other hand, the tragic 
element concerns the heroine herself, and the calamity is gradually 
approached, and the elaboration would inevitably produce a deep 
tragic effect but for the fact that the catastrophe is virtually 
unreal: the spectators have already been notified that tlie death is 
not to be final, in other words, that as far as all parties are con- 
cerned, Alkestis is only going to appear to die ; that misunderstood 
and much abused prologue, — that absolute essential to the proper 
working of the play, — enables us calmly to look upon what is to 
us nothing more than a swoon mistaken for death. Let it not be 
understood that I am claiming perfection for Euripides ; but I do 
insist upon it that great injustice is done Euripides in the prevalent 
manner of criticising the Alcestis. If there is a jar in the play it is 
not because the Heraklean scene is too comic for a tragedy, but 
because the elaboration of the seeming death of Alkestis is too 
tragic for a romance drama, replacing the satyr-drama, and designed 
to relieve the long strain of a tragic trilogy. But, as I have already 
shown, the prologue prevents, or is calculated to prevent, this over- 
tragic effect. 

The fragments of satyr-dramas of Euripides in Dindorf 's edition 
amount to about seventy -four iambic trimeters. One of these frag- 
ments (from the Autolycus) contains twenty-eight verses, the metre 
of which is strictly tragic. One verse (23) wants the caesura, but 
just this verse happens to be ex coniectura Musuri / In the 
remaining forty -six verses there is no departure from tragic rigor 
in the metre. The fragments of Sophocles and Aischylos are too 
meagre to discuss. 

My object was primarily to discuss, as an independent theme, 
the metrical form and the nature of the two extant dramas which 
occupy the fourth place in a tetralogy; and, secondarily, thereby 
to place especially the metrical construction of the Cyclops in such 
a light as to prevent the drawing of hasty conclusions from the 
metrical form of the new fragment. But as some of the readers of 
this Journal may not otherwise have access to a copy of the frag- 
ment, I give it in full, and add a few remarks. 

T £2 wdrsp, expijv piv, ov( kyw UyovQ Mya 

rovrovg "kkyuv n't- ml yap apfi6(,u (ppovslv 

ok iiaXkov fi 'fii nal Xeyeiv birov re del. 

eirel <$' a^nag, Twittov kar" lows ep£ 

h rij{ avdynijc to ye SIkcu.' amffv Xeyeiv. 5 
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'EkeIvoc el piv pelt^ov ijS'iKriiie n 

ovk epe Trpocynei Xapfiaveiv tovtoiv d'tKriv 

A <5' e'ic ep' rffiaprquev, alaSia&ai pe Sel. 

bXV ayvoa 6i/ rvxov laoc &(ppoyv iyij 

ova', ovk av avTt'maijic nairoi y' t o> irarep, io 

el raXka Kpivuv earlv avdqrov yvvij, 

irepl tuv y' eavrqg irpayparav ioac (ppovEl. 

"Earw 6' b fjobXer tovto ri p' adiKEl X,iye. 

ear* dvopl aal yvvaiKi Keipevoc vdpoc, 

rCi piv 6ca riXovc yv exec aripyEtv aei } 15 

ry S' bo' av apkaiaj ravdpl, ram' avrijv ttoieiv, 

yeyovev eKelvoc Ag lp' olov ij^iovv, 

ipol r' apiotiu ndv&' a Kaxeiva, Karep. 

'AW ear' ipol piv ;£pj?<xrdf, yvdpriKE Si • 

av S' dvSpi p\ ug tpfyg, iKSiSug vvv ttXovoIg), 20 

Iva pi) Karat^u rbv j3iov Xvnovpivr/. 

ml irov ToaavTa xpypa-T' iariv, & ndrep, 

a paXXov avSpbg Evfpavei napSvra pe; 

fi nag Simibv iariv f/ KaXag ixov, 

rav piv aya&ov pe to pipog av elxev Xa/Seiv, 25 

rov awaTtopri'&ijvm Si pi) Xafjeiv pipog; 

$ip' fp> S' 6 vvv av Xapftdveiv piXXav p' avijp 

(8 pi/ yivoiro, Zeii <j>iX', ovb" iarai irori, 

ovk ovv SeXovarig ovSi Swapivr/g ipov) 

ijv ovrog av&ic aTtofidXij rip> ovaiav, 30 

iripa pe Suaeig avSpi ; /car', edv irdXcv 

meivog, iripa; pexpi irdaov rrp> Trig riixig 

ndrep, oil Xijipei ireipav iv ropy jjia ; 

"Or' ijv eya ■Kale, rdre a' expifv fyreiv ipol 

avSp' a pe Saaeig- eij yap fp> t6§' dipeaic' 35 

kirec J' ana!; ecta/cof, tjSt] 'gtiv, Trarep, 

epov GKorrelv tovt' • ehdroc • prj yap Kaloc 

Kpivaa' epavrije rbv ISiov fJAaipu fliov. 

Tavr' iariv ■ uare pf/ pe, n-poc ttjc ''Eariag, 

WKoaTep-tjaijc avdpbc u avvuiaaac' 40 

xdpiv dtKaiav nal faXav&poTrov, 7rdrep, 

a'lTa ae ravrrjv el Si pi/ t av piv filq. 

■Kpd^eig a {SovXei, ryv cT epijv eyls rvxqv 

'Ketpaaqp! he del, pi] per' alaxvvrje, Qipecv. 

I shall give MSS. readings for only a few passages. 

8: Blass writes ,« edei. 13 is wanting in B, because of similar 
beginning in 14. Blass retains Weil's first reading: toDto, rt p 
tidixeT, Aiye. After I had rejected the commas, I found that Cobet 
had done the same, and Weil had accepted the improvement. 20: 
iyd(dw<; in both copies, which Blass retains. 27 : <pepeo*w . . (blot) 
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Aa/i/? A ; (blot) speoav (blot) uv. Xavft B ; <f(p\ f t v 6 vuv Si Xapft Blass ; 
<pip\ tjv ds vuv 6 laixfi Weil, who objects to Blass's position of 8L 
But Weil's main caesura after proclitic form of article is to be 
avoided if possible ; hence I have proposed the reading given in 
the text. $ip\ yv d' 6 xa\ vuv would be possible, but the MSS. seem 
to require something between vuv and lap.fi. I have also thought 
of <fip, rjv d' 6 vuv ys, and <p ip\ rjv 3' 6 vuv ps, omitting p before dvrjp. 
This last is also Cobet's reading, but it is somewhat violent. The 
prosaic character of the passage almost justifies (pip yv ft 6 vuvl. 
33: jiarepSeXTjii(/>et A; 7tarepTeXrjp<pet /?; izdrtp 8k Xtjipti Blass, which 
Weil (in my opinion, properly) rejects, and writes <rh. Still it must 
be admitted that this is a violent emendation. 42 : I have written 
the semicolon instead of the period of Weil and Blass, and in 43 
the comma instead of a semicolon. The last line I have left un- 
changed, but I have no doubt that Euripides wrote Tzetpdaopai dij 
xvi, which was already changed in the original of our copyists. 

It will be observed that this fragment is what may be called met- 
rical prose. No passage of the same length in any extant drama 
of Euripides or his fellow tragedians is so absolutely void of poeti- 
cal expressions. Cobet, calling attention to this, advances the 
theory that the fragment belongs to a popular drama, based upon 
occurrences of private life, taking the place, and possibly in some 
scenes approximating the tone, of a satyr-drama. Weil thinks that 
the play could hardly have been of the precise nature proposed by 
Cobet, and also that it must be sought among the plays of Euri- 
pides known to us by name. He then expresses the opinion that it 
must have been a real tragedy. He shows that Attic law did not 
give a father power to annul the marriage of a daughter, and con- 
cludes that the father in this case was exercising some other 
authority, viz. that of king. Further, he maintains that in v. 6 
allusion is made to some political offense, from which he infers 
that the parties were not private individuals. And, finally, in the 
last verse he sees a dark intimation that the faithful wife will take 
her own life rather than abandon her husband ; and such a resolu- 
tion, he thinks, would be suitable only for a tragedy proper. But 
even if we admit his premises, could it not after all be a romance 
drama ? May not some dens ex machina appear at the opportune 
moment ? At any rate, to me there is about the fragment an air 
of romance rather than of tragedy. That the fragment belongs to 
Euripides cannot reasonably be doubted, as the general structure 
of the verse corroborates the EbpirUdoo placed at the head. This 
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structure, at any rate, forbids the idea of a comedy, but does not 
exclude the possibility of a lively romance. As to a satyr-drama 
proper, the metre does not render it impossible, but the subject 
matter puts such a supposition almost out of the question. But I 
think I may go further, and say that some special licenses of the 
verse, as it stands, almost, if not quite, exclude the idea of a 
tragedy proper. In v. 10 we have violation of Porsonic law excused 
by elision ; in 9 we have incision in the middle excused by preced- 
ing resolution; and in 18 there is quasi-caesura. All these occur 
in tragedy, but it would be difficult to find 44 consecutive verses 
containing all these licenses. And when we combine them with 
the elision in the last verse, the accumulation becomes entirely too 
great. But, as intimated above, I do not believe that Euripides 
made that elision at all, whether it be a tragedy, a romance drama, 
or a satyr-drama. This being removed, it would be impossible for 
the other licenses to occur in a Euripidean tragedy written after 
Ol. 89. Weil attributes the fragment to the Temenidae, and briefly 
discusses the difficulties that surround this theory. Various other 
theories have been advanced, but the location of the fragment is a 
question which I must leave entirely to those who have access to 

the necessary apparatus. 

M. W. Humphreys. 



